Cocaine releases limbic acetylcholine through endogenous dopamine action on D1 receptors.
Cocaine (10 and 20 mg/kg i.p.) enhanced the extracellular concentration of acetylcholine (ACh) in the ventral striatum of freely moving rats. The enhancement was prevented both by dopamine (DA) D1 receptor blockade with SCH 23390 (0.1 mg/kg s.c.) and by depletion of endogenous DA after coadministration of reserpine (5 mg/kg i.p.) and alpha-methyltyrosine (alpha-MT) (150 mg/kg i.p.). In contrast, blockade of DA D2 receptors with (-)-sulpiride (20 mg/kg i.p.) did not prevent the cocaine-induced increase in ACh release. These results indicate that the cocaine-induced stimulation of ACh release is mediated by an action of DA on D1 receptors, and suggest that the enhancement of ACh release might play a functional role in the central effects of cocaine. Moreover, DA depletion after reserpine + alpha-MT or D1 receptor blockade with SCH 23390 led to a comparable decrease of baseline ACh release, suggesting that striatal cholinergic interneurons are under D1 receptor-mediated facilitatory dopaminergic control.